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lticurie exposure field at Oak Ridge designed for whole-body gamma irradiation of large research animals. Radioisotope sources, 


t in water-filled cisterns under 19 “derricks” on field, are raised when in use. Photo shows burros in deactivated field (see page 36) 
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THE MODEL 287 CHARGER- 
READER is used with the Model 
362 chamber, and operates from 
110 volts A.C 





THE MODEL 392 is a battery 
operated unit for charging and 
reading the Model 506 and 507 
chambers 


A dosimeter is an instrument which measures the total accumu- 
lated quantity (dosage) of X or gamma radiation. The reading is 
in roentgens regardless of exposure time. Pocket dosimeters, 
sometimes called pocket chambers, are either direct reading or 
indirect reading. Direct reading pocket chambers have a built-in 
optical system and electrometer, which permits the wearer to 
periodically observe the dosage which has accumulated since the 
chamber was last charged, thus enabling him to retreat from a 
hazardous area when the dosage approaches the average daily 
tolerance. Indirect reading dosimeters require a Minometer 


(charger-reader) to observe the reading. This reading is usually 


checked at the end of the working day by a competent technician. 
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Special Instruments and Components 
for a variety of applications 


rr 

Turse PRODUCTS are representative of the thousands of 
modifications of the ElectroniK Potentiometer and the 
great number of Brown Electronic Components which are 
being utilized as precision me: asuring devices and as in 

tegral elements of various analytical systems. Perhi ips your 
research program can benefit from such specialized instru 


mentation ... your inquiry is invited. New Data Book 15-14, re ee ee 
pictured above, is available upon written request. Hone ywell 
MINNEAPOLIS-HONEYWELL REGULATOR Co., Jndustrial 


Division, 4571 Wayne Ave., Philadelphia 44, Pa. BROWN IN Dd TRUMENTS 


Fiat on Couttiols 


@ Unportant Reference Data 


Write today for a copy of new Data Book 15-14... "Instruments accelerate research” 
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STRUMENTS DESIGNED FOR THE 
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NUCLEAR RESEARCH MAN 


SCINTILLATION DETECTOR HEAD Model SDH 
Scinullation counter with sensitivity up to 50 times 

greater than GM counter that operates in standard 

scaler or ratemeter, Unit incorporates 5819 photo- 
multiplier tube surrounded by Mu-Metal shield 
Nai—Thallium activated crystal in lucite holder and 
associated resistor network in cylindered housing . 
Price $195.00 


DIRECTIONAL LEAD SHIELD Model DMS 

Improves directional characteristics and lowers background count 
of mica and window GM tubes. Surrounds tube completely, except 
for window, with 5" lead shielding. Swivel type ““U” shaped bracket 


permits shield to be clamped to most types of stands and suspensions 
Price $35.00 

STORAGE AND TRANSPORT CHAMBER Model LCC 
For storage and transportation of radium and radio-active isotopes in 
laboratories and hospitals. Storage compartment measures 2” in 
diameter X 3” in depth. Lead walls are 1” thick with an external 
steel shield to protect lead from damage. Price $35.00 


REMOTE PIPETTING CONTROL Model RPC! 
For filling pipette with radioactive solutions by remote control 
Rotary pump action has almost unlimited capacity. Fill or empty 
Pipette by rotating control knob. Can be used with hose of any 
reasonable length. Hose easily replaced if contamination should 
occur, Accurate manipulation. Price $35.00 
UNIVERSAL TUBE STAND UTS 


For use with many types of laboratory lead shields. Top disc has shelf 





of removable concentric rings for centering of different sizes of mica 
window GM tubes, Stand has five variable geometries and is of all 
plastic construction. Easily decontaminated and unaffected by most 


acids and alkalis. Price $20.00 
HORIZONTAL TUBE STAND HTS 


For use with most types of GM tubes for Beta Gamma counting 
Has 5 positions of constant geometry. Plastic stand, shelf, and 
planchettes keep back-scattering to minimum. Clear lucite construc- 
tion makes decontamination easy. Resists most acids and alkalis 
Price $15.00 
STAINLESS STEEL INSTRUMENT CART Model PIC 
For transporting nucleonic instruments and accessories in hospitals 
and laboratories. Beautifully constructed. Extremely sturdy con- 
struction with swivel type wheels. Three shelves 18” by 2 ” spaced 

apart, have turned-up rim around three sides preventing instru- 
ments from sliding off. Easy manipulation provided by push-bar type 
handle. Price $45.00 

SAMPLE TEST CHAMBER Model LSC 

Designed for more accurate counting of radioactive samples by lower- 
ing of background count and improving of directional characteristics 
of mica and window GM tubes. Full 2” of lead surrounds both tube 
and sample when drawer is in chamber. Slotted arrangement ol 
drawer allows 5 fixed geometrical positions *rice $225.00 





2647 N. N. a St., Phila. 33, Pa. 
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FOR SPECTROPHOTOMETERS... 


AN ISOTRONIC DC POWER SOURCE 


accurate 10 +0.0/7% 


The best of spectrophotometers operates erratically when input 
power looks like this 





6 voc 








2 voc 





instead of like this lhe 
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2 voc 














Haven't you been plagued by input voltage drop, particularly 
in the course of long-running experiments? Or have you had to 
interrupt or defer work while batteries were being charged 
or replaced? 

The Sorensen Model E-6/2-5 Nobatron* has been specifically 
designed to exclude this difficulty. Using it, you can be sure 
your equipment is getting 2 and 6 volts DC, plus or minus 
0.01%, with that accuracy maintained indefinitely at normal 
room temperature 


FOR THE LATEST AND BEST IN 


Model E-6/2-5 


Furthermore, circuitry developed for the Model E-6/2-5 Noba- 
tron is advanced in simplicity, involving no moving parts. That 
means easy maintenance, trouble-free operation. 


Write for information 


SPECIFICATIONS 





Input voltage range 95-130VAC, 1, 50-60 cycles 
Output 
+1 for lamp 6VDC adjustable + 10% ot 5 omperes 
#2 for filament 6VOC at 100 Ma 
#3 for bias 2VDC adjustable + 10% at 100 Ma 
Filtering 
#1 1% mox 
#243 0.05% mox 
Regulation accuracy + 0.01% against line changes 


Time constant 0.1 seconds under most severe line chonges 





Size: 17 «x 12'4 « 17 self contained 
19 x 12'4 panel for relay rack mounting 


Weight: Approximately 90 pounds 


Meters No meters are provided due to the extreme 
regulation accuracy involved 











*Reg. U.S. Pat. Off. by 
Sorensen & Co., inc 


ISOTRONICS 


47 #4 SORENSEN 


SORENSEN AND COMPANY © 375 FAIRFIELD AVE., STAMFORD, CONN. 
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2 cu ft ° 
ee Per min. 
Gir displacement free 


nat Ai 
Absoluy | 
e pre 
to 0.2 micron down 
rompact — 14%" Jon 
Wide x 13144 ny 
i . " 
Lightwej ; 
ght ~ com, I 
Unit weighs only 70 Ibe 


High-efficiency rotating 
plunger pumping mech- 
anism 


ical 

mechanic 

Trouble in drive sha 
sea 


This small Vacuum Pump is RIGHT for your work! 


Find out today why Kinney High Vacuum Pump MODEL CYM 3153 


is so widely used for laboratory projects, for full scale production 


installations, and for on-the-spot service and repair work. Send coupon for 
complete details. Kinney Manufacturing Co., Boston 30, Mass. 
Representatives in New York, Chicago, Philadelphia, Cleveland, Houston, 


New Orleans, Los Angeles, San Francisco, Seattle, and foreign countries. 


ST SS ee 


KINNEY MANUFACTURING CO., 3614 Washington St., Boston 30, Mass. 
v A Cc U U M [J Please send Bulletin SV-51 describing Kinney Vacuum Pump Model CVM 3153. 


o U M e & (__] Who is the Kinney Distributor in my region? 


Name 
Company 
Street 


Vol. 10, No. 5 - May, 1952 














\ 


= 


Tracerlab offers the most complete and most 
reliable line of Geiger-Mueller tubes avail- 
able . . . manufactured in our own laboratory to 
exacting specifications. Included are a number 
of mica end-window tubes for alpha, beta, 
gamma and soft X-ray counting; a small end 
window tube; proportional tube; large and 


A GEIGER TUBE 
For Every Need 


/ 


VA 


————eESE 


\ 


small glass beta and beta-gamma tubes; gamma 
and beta-gamma metal dip counters; small and 
large high efficiency gamma tubes; industrial 
gamma tubes in a variety of lengths; a beta- 
gamma area monitor and a beta-gamma wrap- 
around tube. Our newly published Catalog CX 


contains complete descriptions and illustrations. 


a, TGC-2 End Window Tube; 6. TGC-10A Beta Gamma Area Monitor Tube; c. TGC-SA Survey Geiger Tube, d. TGC-6 
Survey Geiger Tube; e. TGC-7 High Efficiency Gamma Geiger Tube; f. TGC-16 Industrial Gamma Geiger Tube. 
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130 HIGH ST., BOSTON, MASS. | 
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BETWEEN 1 AND 5 MICROCURIES OF RADIOIODINE 


SUFFICE FOR THYROID ACTIVITY MEASUREMENTS 


WITH THE NEW ‘EKCO’ TYPE N509 
SCINTILLATION COUNTER 


A new Scintillation Counter capable of operating directly all normal Scalers and Counting Rate- 
meters. It uses the E.M.I. type 5659 Photomultiplier Tubes and has its own built-in wideband 
amplifier. Using radioiodine an efficiency of 60 per cent. is obtainable with a background of a few 
counts per second. It is already being used in the leading hospitals for 
Thyroid Activity Measurements, Brain Tumour Location and Blood 


Circulation studies. The standard collimator (shown in picture) is for CHARACTERISTICS 
WITH RADIONODINE 
UNDER TYPICAL 
WORKING CONDITIONS 
SUPPLIES REQUIRED: 6.3v-1A. 300v-15mA. 1000 1500v-I0uA. COUNTING EFFICIENCY 


use up to 1 MeV. Extras available include a larger collimator for 


energies up to 2.§ MeV. and a non-directional protective cover 


p to 60 i. Thallium 


0”. using No 
Activated Sodium lodide Crystal 
| dia. by |)” thick 
BACKGROUND 
10-150 counts per minute 
OLLIMATOR 
| aeometry 25 = 10-3 at apex 
Resolutior 8 rotation on 
Crystal Axis reduces count 
ELEC RONICS : a — a 
] reduces count by 


SCALING UNITS - SCINTILLATION COUNTERS - COUNTING RATEMETERS RADIATION 
MONITORS VIBRATING REED ELECTROMETERS G.M. TUBES LEAD SHIELDING 
CASTLES - LINEAR AMPLIFIERS - COMPLETE COUNTING INSTALLATIONS - ACCESSORIES 
Write for full details of Ekco instruments for radioisotope measurements to :— 
U.S. Soles & Service :— 


AMERICAN TRADAIR CORPORATION, CHRYSLER BUILDING, 405 LEXINGTON AVE., NEW YORK 17, N.Y. 
Monufacturers: E. K. Cole Limited - Electronics Sales 5 Vigo Street, London, W.!, England 





Vol. 10, No. 5 - May, 1952 





=_ wet 


IN MONITOR 


‘‘We assure our patients that no hazardous radiation 
is present,’’ reports the head of the hospital radiation 
department. He uses two monitors in the hospital 
One is placed in his office enabling him to check the 
amount of radiation accumulated at any time; the 

i by the Isotope, X-ray, and Radium De 
patients and hospital personnel 





other is use 
partments to assure 
that no radiation hazard exists 

The hospital ‘We believe this monitor 1s 
completely reliable. It is completely self-contained, 
or external power supply.” 


reports, 


needing n 


NEW 8-PAGE BULLETIN describes complete G-E radiation 
equipment now available. Send coupon below for your c: 


i 


-—-—-———-—------_- 


nonanrort 
SECTION 605-11 
GENERAL ELECTRIC CO. 
SCHENECTADY 5, N. Y. 


Please send me a copy of your new 
bulletin on Radiation Equipment, GEA-5735. 


NAME 
POSITION 
COMPANY 


city 


iS USED, ABOVE, TO ASSURE HOSPITAL PATIENTS THAT THERE IS NO HAZARDOUS STRAY RADIATION IN THE AREA 


Ratiation Monitor Safeguards Hospital Personnel 


To charge the monitor, simply invert it. When radi 
ation is present, the air inside the hermetically sealed, 
plexiglass container becomes ionized. This causes the 
electrostatic system to discharge, actuating the pointer 
The scale reads in milliroentgens. A dial at the top of 
can be used to record a previous reading 
$49.50 


ELECTRIC 


the monitor 
Manufacturer’s suggested price 


GENERAL @ 


SIMPLE, HIGHLY SENSITIVE 
check on 


provide a consta 
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Report on a Weapons Test 


in editorial in the usual sense of the \s the cloud slowly rose, its temperature 
Instead it is a personal report on an dropped and the colors changed trom reddish 
hues to snow white with ice forming on the top 


Xplosion 
nt out to the AEC’s Nevada prov- 
nas st month to witness a weapons 
I had no idea of what was in amorphous fashion 
least several color Another contrast with what I anticipated 
Was the intensity of the noise from the explosion. 
Instead, 


The puff assumed the shape of a doughnut as it 
drifted upwards, until it soon spread out in 


I had seen at 
tests, | had read descriptions of 
books and articles, and I I had expected a tremendous roar. 
there was a short, sharp crack such as one might 


Ostlons mn 


To many people who had seen them 
of this, I did not expect to see get from a sizeable firecracker on the Fourth of 


July 


ate reaction to this burst was one 
t a panorama of great esthetic |" reporting this experience, I have not at- 


I had expected to feel a sensation of tempted to present any picture which would 


d awe Instead I marveled at the permit evaluation of the bomb as a weapon 


nt colors—pink, orange, red, white Ithough I may have given the impression that 


gainst a clear, blue sky it is rather puny, there is no question but that 


i test such aus Was never before held it Is becoming aun ine reasingly ferocious weapon. 


s country The bomb—in the range of My reasons for writing about this have been 
20,000 to 30,000 tons TNT equivalent—was not only to describe an 

it a height of 3,500 ft. above the but more important to tell about that which is 
of this altitude—the Hiro- the purpose for the existence of the atomic 
I was singularly impressed 


interesting experience, 


Because 
d Nagasaki bombs went off at about energy program 


the usual mushroom associated with with the matter-of-fact manner with which 


most of the scientists and engineers working at 
the Nevada proving grounds described their 


\s people in this field 


ombs did not develop 


nstantaneously with the detonation role in the program 


bomb, a heat flash hit my face (I have been accustomed to dealing with multi- 


11 miles from ground zero The million-dollar research tools, so these men have 
as similar to one which results from adjusted themselves to carrying out nuclear 
the door of a furnace detonations in their outdoor laboratory 
seconds later I removed my high-density The entire weapons test observer program, 
which covered four days, went off with almost 


e glasses and saw a small, cottonlike 
precision I feel sure that through 


ging in the air above ground zero Com- clockwork 
it the general public will gain greater under- 


standing of AEC’s problems. The Commission 


should be « omplimented ona job well done 


JDL. 


detached from everything around it 
gh the diameter of the puff or cloud was 
i mile, I always had the feeling of petiteness 


ind softness of texture and color 


it’) 





Radiation Safety 


for a 


Weapons Test 


An eyewitness report on the elaborate 


' ; system used to obtain detailed data 


- .* -*e@* > r 


>»? ~, . 
} 


~ ust 


, the atomic explosion on April 22 


on distribution of radioactivity from 


EXPLOSION of atomic bomb at Yucca Flat set in motion 
complex monitoring system 


20,000 t 2. Radioactive Contamination. 
\ 5-5) pel has shown that in the 
it and ise ot 1 minal bomb, O.O2 


were lett 





f 2.000 ft fr 


onditions held 
1. Resultant Nuclear Radiation. 
This consisted of two ft t 
5,000 
140.000 
the 
14.000-1 


nominal 0.000 liamete oud, the sar F wou 


roentgens 3000 roentgens pe 


the explosion 10,000 tt 
it Y.000 It 
would ha 
of about 


Residual racdiati IN 
products 200 mile 


material 1 200 to 500 miles o 


of the fission produc varies f 3) bevond 500 miles 

S20.000 megacul i i I iu 

minute to 2.3 megacurie end of within the “a up to 200 m 
test oper 
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one month. 











At 121 WEATHER BUREAU stations, samples are collected that will be used to 


determine amount of radioactivity in air. 


Lt. Col. J. B 
IS0-man group 
to assure 


the 


salety 


and nearby 


Within 200 Miles 


=} t ifter the 


bomb explosion a 

nt in around ground 

irea at about 50 feet 
Very 

lashed the all-safe”’ 


nh Jeeps moved 


shortly there- 


teams 
roentgen gamma ton 


detailed 


was 


mr out i 
com- 
test 
the 


s check 
hour, other 


iitted to enter 


blast 11 
to do cloud 


racking and terrain 


sampling operation 
which circle through 


cloud out as far as 
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Circles are 500 miles apart 


TO SEE WHAT HAPPENS TO SAMPLES, TURN PAGE DD 


obtained to 
seed 
by the cloud and to provide means 
Filter- 


attached to the wings 


Data are 


determine the safety of airways cre 


600) miles 


for evaluating weapon effects 
paper boxes are 
of the planes for collecting the weapons 
data which are evaluated at Los 
Alamos 
The tern 


planes flying 50 ft above the ground. 


iin survey is carried out by 
The principal instrument they use is an 
ion chamber which receives its samples 
tube attached to 


through a 6-ft-long 


the outside of the plane. This instru- 
ment can differentiate between activity 
of the ground and that 


iir at the level of the 


on the surface 


in the 


200-500 Miles 

In this area 
under Merril 
Health and Safety Division 


prisine 


about six mobile teams 
Director, 
AEC New 


York Operations Office, use air sam- 


I isenbud 


plers to make fall-out measurements on 


the ground under the radioactivity 


cloud Samples are collected — for 
periods of 20-120 minutes during the 


18 hours after the explosion 


Beyond 500 Miles 
The New York 


also has responsibility here 


Office 
As shown 
Weather 
Bureau stations have been set up as 


Operations 
on the map on this page, 121 


stationary sample collection points 
In addition to assisting the AKC, the 
Weather Bureau, under H. Wexler, 
Chief of Research, has effectively had a 
radiotracer 
the 


varving 


means of getting data on 


motion of large masses of air at 
altitudes 


meterological data, this system is used 


Besides providing 


as a guide for industries which might 


be sensitive to small amounts of 
radiation. 

The equipment used was specially 
designed by and under the supervision 
of H. D. Levine and H 


The complete setup is shown on the 


JDL. 
11 


J. Di Giovanni 


next two pages 





ONE OF TWO methods for collecting radioactive dust at 3 AIR SAMPLER used at many of the Weather Bureau stations 

Weather Bureau stations. Samples are collected for 24 hrs (See map on p. 11). An air flow of 40 ft’ min is maintained 
on 1-ft’ gummed paper held on 3-ft high stands. Those shown through 4-in. diameter filter paper. In use, air sampler is 
are on roof of AEC’s N. Y. Operations Office building placed in box to protect it from elements 


GIRL in foreground folds sample paper CRUCIBLES containing samples are GIRL on left in Fig. 5 grinds ashes 
into crucible for ashing in furnace placed in oxygen-fed furnace for ashing places them in planchet 


ae 
© wea wen vv re 





que FELD) 


@ WEATHER TYPE Cc PREC 





CIRCLE ONE NUMBER ica C 


AIR SAMPLERS ONLY ~ STARTING ®4TE 
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mous 
DATA from counting room is recorded on cards, and edges cave. anu 
of cards punched to give data. Sorting of cards is done 


with ice-pick tool, utilizing punched holes 


MINUTES 





1] DATA CARD from Laquardia Field for background condi- 
tions. Gummed-paper sample was obtained when 
weather was clear, no precipitation, 8-12 mph wind in 
northerly direction 





wan 7 
. «@ o » 





A SAMPLES come into special post office box at AEC’s N. Y. 
office. Girl places duplicate numbers on each sample, on 
planchet and on data card. From 400 to 600 samples have 
been counted daily since operation started March 20 





8 NUMBERED PLANCHETS are sealed between two strips of 9 SAMPLE ROLLS are placed on automatic counting appara- 
polyvinyl tape. Each 25th planchet in a 100-sample roll is tus. Each sample is counted for 20 minutes or 640 counts, 
left empty as a control. Spacing of planchets is 8 in. whichever comes first. TOP picture shows complete appa- 
ratus, with each cabinet containing, from floor up, an El-tronics 

scaler, sample transport mechanism with specially designed 

Anton G-M tube, and Streeter-Amet printing recorder that 

records sample position on tape, count, and counting time 

eeeeevneveeaFeeeaoao2 eFooed Clip boards hold sheets relating printed numbers to planchet 
°° 2 mene * owe vescciry se numbers. MIDDLE picture shows how guide rollers shield 
] a |e sample being counted from other samples. BOTTOM picture 
3/29 fF i a= : is closeup of counter and tube. Starting voltage of tube is 

N WIND VELOC ) 650 volts; minimum plateau length, 100 volts; maximum rela- 


ic aueee iene . tive plateau slope, 15 100 volts; max. background, 15 cpm 


_ FINISH RATE 


08303 onLy 
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Survey Methods 


for Fast 
and High-Energy 


Neutrons 


By BURTON J. MOYER 
Radiation Laboratory and Department of Physics 
T'nive / ff ornia. Berkels 


California 


Rear view of fast-neutron proportional counter 


For the determination of neutron hazards, the energy spectrum is divided into 


three parts. 


Discussed here are eight methods for surveying neutrons 


in the ranges from 0.3 Mev to 15 Mev, and from 15 Mev up 


energy regions 
neutrons, whose ene 
capture-resona ( 
to about 15 Me 
ments that car 

are shown in I ys 
second region are high 


with energies from 15-20 Me 


Fast-Neutron Fields 
The concern of t 

neutrons extenail 

few tenths of 

Within this 


process by whi 


t 








Fast-neutron scintillation counter having spherical geometry 





on the tions placed upon the condition i the latent image ill ol which are 
/ 


e, elastie energy, direction, ete. for wl discussed by Cheka 
there is method is validly interpretab Energy-insensitive counter, substi- 
center-of- Nuclear-track film. Since t! ‘ tution method. A counter which de 


re displayed ot recoll protons n photogral tects | 


neutron ill coming essentially 
on energy emulsions are identifiable u rection, with an eth 
proton in ment, it is possible i quite independent of 
shown, be- hydrogen content of t} m nergy u 5 to 10 Mev has 


loped ane ( cribed by Hanson 
neutron exposure } oO tit VieKibben Since biological 


been 
si plot ot Known to evalunte 


medium number and ge is not strongly dependent upon 
upon the ut volume ol neutron energ this type oft n 
work Cheka iment ts frequently useful, provid- 
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FIG. 4. Plots of hydrogen and carbon scattering cross sections. Also 


FIG. 3. Plots of np cross section vs neutron energy, 
the function U(E) for (CH.), of density 0.95 gm cm 


proton range vs energy for (CH.), of density 0.95 plotted is 


gm, cm*, and of the product of cross section and range 
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tion Vu hydrogen atoms cm’ of 
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ok flux density per 
energy, In nD 
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energy E 
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section for neutron 
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Cyclotron 


Safeguards 


By FRANCIS L. BRANNIGAN, 
HANSON BLATZ, and 
EDWARD J. KEHOE 


H } i Sate i) 


QIL-COOLED CYCLOTRON destroyed by fire. When restored, cyclotron 


was redesigned with water as the cooling medium 





t 


Cooling Media 
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Actual operating experience 


is showing up many fire, 


accident, and radiation hazards 
in accelerator designs. 

This article describes 

specific dangers and advises 


how to avoid them 


130-INCH CYCLOTRON at the University of Rochester is protected from a trans- 
former fire by the blocking up of a window as shown 





built gas into itire area, mu ‘ ward existing even with the best 

fighting ously sated " possible protection 
operation for  elosing of 7 dowt { T question of cooling medium 
municipal fire air-conditioning ystem ives itself to a choice between oil 
svstem is based on 1 1 , { nd water Air is too noisy and com- 
xtinguished in a — inerting the atmosphere su mercial coolants of the diphenyl type 
best available that fire eannot  survi tte generally present a health hazard and 
the hands of suitable waiting period, tl ilt car can cause corrosion if morsture ts 
be opened up the inborn ii a present Those who favor oil argue 
blown out, and the damag paired hat oil-cooled ipparatus has the 
ind from An alarm bell and dela Lop ns benefit of long experience in fabrica- 
sulfur are provided a fuctors te on and avoids electrolysis Ing 


s de- personnel worku 


gil il " through corrosion, and leaks On the 
other 1s, the sounding of ge eyelotron has 
sulfuric -vacuation of personnel prior ised distil n stainless-steel 
freeze lease of carbon dioxide 
pment not fa evelotron shielded | 
torn down » built, the engineeri tir A hazard not always appreciated in 
o what ex- comparing water-cooled and " | celerator construction is that of 
damage has eyclotrons shoul elud ! m f jil-cooled transformers. They should 
the automatic m tl so installed that, in the event of a 
rotection for — cost of the oil-cooles otro! ire in a transformer, the transformer 


located in a might well be ! other ean burn out without doing any dam- 


rbon-dioxide factors, to swing the decisior vard ge to the accelerator or its building 
In such a the water-cooled eveclotron rom tl See the picture above In this 
»temperature — fire-protection standpoint, this ts particular instance, such transformers 
mal causes the since it is obviously more « ra vere installed outside the building 
} 


bon dioxide not to have a hazard tl Oo ha i but immediately adjacent to an ex- 
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MOVABLE HAND-TOOL RACK contributes to orderly operation of 130-inch cyclotron at 
the University of Rochester 


ind daungerou 


destro the 


Flammable Liquids 


\\ 


Building 
A major 
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construction ts 
-resistive 


favorably 


s need 
oom eould 
extensive 
quipment 
riais when 
ombustible 


s or steel 


Storage Space, Tidiness 
rT | etic original 
age room 
used only 
rangement 
Un he i}? 
rner ol a 
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If possible 
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ehoa storage 
ding but then 
motor generatol 
It was neces- 
fire wall to 


i possible 


evclotror 
iccident 

as the 

on the 

tools iccessible 
foot. Built-ir 
iround — the 
Se¢ photo- 
often results 


onsequently 


Anot I rM to pro- 
method as 
no person cal 
ea and that 
into the area 
In operation 
I 
nto 
provided 
entered the cyclotron 


operation wiihout the 
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WOrKING 
and departed in haste 


wrecking bar pulled itse 


Miscellaneous Precautions 
In connection with the 


ot i evelotror man 


machine shops and chem 
tories but their | 

ind need not be enum 
Che chief hazards foun 
erators come from improy 
w i with its resultant 
poss bilities and poor ! 


which leads to falls and othe 


injuries 


Emergency lighting fa ties 


may range from flashlights att 


to the wall to automatic svstems 
be provided for anv accelerator ho 
in a building without natural 
A formal procedure sho 

vided for re-energizing 
system in the event of 

which may involve ¢ 

transformers substations 


example in the absence 


Radiation Protection 


approact ng il 


problem one 


stand the distinction betwee 


levels required trom 


healt! 
dictated by 

sit r Keeping 

Phese two critet 


three 


orders o 
sponding diff 


Areas 


measurements 


erene 


where 


| 
should 


are down to the ordet 
merely on the chance 


work might oceasionall 


procedure the 


rd closing of a cireuit) breaker 


premature or p- 


could result in the electrocution of a 


person sear hing for the cause of 
trouble at another location in the | 
All electrical equipment 
designed and installed in 
with the National Electrical ( 
iddition realistic provisions 
be made for future changes an: 
porary setups so that adequ ite Tac 
will be 


to such 


provided for electrical set 
ipparatus. This will eliminate 
such hazards is temporar onnections 
to open switch boxes and floors littered 
with extension cords of all deseriptions 

It is usually best to purchase sta 
‘its wherever possible 
them built bv «a reputable 


contract Hon 


olten 


facturer unde 


equipment lacks suel 


devices as interlocks and thi 
extremely dangerous condit 
Com 


pressed-gas piping in 


} £ 


such as for hydrogen, are 


subject of standard codes whiel ! 


be observed since they represent 


synthesis of many vears of experienc 


some of which, unfortunate 
bitter 

Representatives of the 
departments should become fan 
with the project lav-out and its opera- 
tion This can often be a omplished 
by brief guided tours. The negligible 
radiation exists whet 


hazard whiel 


the evelotron is shut down she 

carefully explained so that 

fighters will feel free to earrm 
the event of an emerg 


thev are assured the power! 


emently in these 


f reasoning has beet 
past with the resultant exp 
could be 


other 


required 
depends on sucl 

of particles accel 
terminal energ' the dut iA 
unit, and the distance from the ne 
eccupied areas An exhaust 
is required in the design stage 
shielding needed for both the pr 
particles (those in the beam and any 
that may be scattered from t irgets or 
other parts of the equipment) and any 
such as brems- 


secondary radiation 
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cupational 


erators, the 


60-INCH CYCLOTRON at Brookhaven Na 
tional Laborator Note tidiness and the 


fact that t sil shielding permits 


ample w 
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Radioactivation 


Determination 














FIG. 1. 


Decay scheme of Zr*’ and Nb 


of Zirconium in Zr-Hf Mixtures 


Zr concentration, in mixtures ranging from nearly pure Zr to as little as 


a few tenths ppm, can be determined within about 1% by combining 


slow-neutron activation and radiochemical separation as described 


By J. E. HUDGENS, Jr. 
and H. J. DABAGIAN* 
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available 
uranium pile enable 


minute 


means of determining the concentra- 
tion of the stable element in the sample 
2-6 Under certain conditions, a 
chemical separation Is not necessary 
and the radioactivity of the desired 
isotope can be determined by energy 


1 he 
limits of detection for the method are 


and/or decay measurements 
usually in the range of a few parts per 
million or less (7). 

Determining the zirconium concen- 
tration in samples of hafnium is com- 
plicated by the similarity of the chem- 
istry of these two elements. A simple 
way to circumvent the separation 
problem is to take advantage of the 
decay scheme of Zr®® (17-22 

From Fig. 1, it can be that 
since the amount of Nb® radioactivit 
bombarding Zr with 


neutrons can be determ 


seen 


formed by 
ned, and sin 
the concentration of Zr®* in the s imp 
can be calculated from the 
Nb? 
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of the neutron irradiation 
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A V)(f(@)U 


é ) l 
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integrations per second 
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V is the num- 
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decay constant of Zr’ 
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growth of during the 


equation 


9 


where A 


on rate 


Nb? 


irradiation of 


is the 35-day disintegra- 


alter an time 

A» is the decay constant of 
Nb®, and B is the fraction of the Zr’ 
disintegrations the 
aurect 35-day Nb?® 
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35-day 


which results in 


formation of the 








Preparation of Sample Prior to Counting 
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FIG. 2. Niobium activity as function of the 
inactive zirconium added to hafnium oxide 
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1.2-Mev Accelerator 


at the Australian 


National University 


First operated last January, this machine was pictured on the cover of the 


April NUCLEONICS. It is described more completely in this article 
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FIG. 1 


gener ator 


Schematic circuit of smoothing filter, 
and accelerator tube 


of the smoothing 
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FIG. 2. Circuit diagram of 
circuit of generator 


multiplying 


each end to fit snugly 
shoulders in 


When the 


locate 


turned 
rings tube 
the porce lains 
and 


giving rigidity 


rubber gaskets from 
inside the tube 

The pumping system Is c 
pump back 


with a mechanical 


pump. <A 


S-in. diffusion 


2 x 10° mm Hg is achieved 
ion-source gas turned « ; 
An Oliphant-type 
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tube of 5-S & 10 
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FIG. 3. Section of vertical accelerating 
tube showing construction 
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rods for controlling the ion source 


Target Room 
The accelerator tube stands on the 
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reduce scattering 
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is turned 90 degrees by a 
having a 40-em radius of 
Wedges that fit into the 


entry ined 


vertically and 
magnet 
curvature 


pole faces at beam exit 


provide field shaping, making double 


focussing of the beam possible 


sipment was brought into operat 
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STORAGE shelves for materials to be dated by Libby’s process at Yale Geochrono- G-M COUNTER for measuring C-14 activity 


metric Laboratory. . S, Deevey is holding container of shells from Japan being inserted into ring of cosmic-ray counters 


Determination of Geologic Time 


Most of our knowledge of the absolute chronology of the sequence 
of the earth's strata rests on radioactivity methods. This paper 


is a basic review of these methods for calculating geologic ages 


Single Phase 


fir 
CONSICE s if 


in whicl i nue \¢ 1 decay 


ve processes, forming B as 


May, 1952 - NUCLEONICS 





CARBON dioxide for the radio 
carbon dating process is prepared 
in this apparatus. The sample of 
naterial to be dated is first placed 
na heating tube at lower left, and 
there converted into carbon diox- 
de. The gas is then purified, and 
stored in the glass botties at upper 
right For counting the low-level 
activity of the radiocarbon, the 
G-M tube containing the sample is 
placed in a ring of anticoincidence 
cosmic-ray counters; the counter 
assembly shielded from stray 
radiation by steel plates 
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A Multicurie Irradiation Site for 


Exposure of Large Animals to 


Whole-Body Gamma Irradiation 


Reasonably uniform whole-body gamma irradiation of 
untethered large animals at about 40 r hr is possible in the 
outdoor exposure field described. The time-intensity relationship 


is flexible, and either laboratory or domestic animals can be used 


By JAMES L. WILDING, CHARLES S. SIMONS,* and JOHN H. RUST? 
1 ( nA R Pro 





FIG. 2. Charge site showing quadropod 
exclusion fence, cable, and cistern cover 
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General view of animal exposure field showing earth barrier, control house at right, 


and incompleted observation post beyond 
se. Note cables running from individual charge sites to control house 


peration with easily be furnished, as needed hen pattern An area, 2', ft in 


| times caged laboratory animals were surrounds each charge site from whi 


vation and used the animals are excluded by means of ; 


A natural amphitheater was nee. Certain peripheral areas 
in the restricted Oak Ridge a 1 lower photon flux than 
furnished shielding from | are fenced off and, in four 
with a minimum of expense int ng «are used to hold watering troughs 
earth Phe fourth side was oper ! The ideal arrangement to produce an 


unused ravine and wooded urea i lor cioactivity would be 
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wt ition of the field represente | 
als that T 


The solution of 
istomariy rangement whereby 
housing could tivated when 
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FIG. 3. Sectional diagram of the radioactive charge FIG. 4. Sugarman carrier being monitored. Note the charge 
assembly holder and adapter 





and Unloading 
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Well number 


Approximate 
number of - 
curies 


FIG. 5. Distribution of sources, 
curie values, and radiation flux in 
exposure field loaded with tanta- 
lum-182. Drawing is to scale to rep- 
resent 50-ft-diameter field. Each , \ / ——— Measured r/hr 
circle represents 5-ft-diameter ex- > \ a9 

clusion fence. Point inside circle 

represents source. Source-to-source 

distance is 11 ft 


— Predicted r/hr 


n diameter and point; these locations were I le- which were operated from a dist 
wall thickness of phonic communication and the opera- to guide the charge assembly 


nders were ac- tion was directed from the obser on The adequacy of the whole procedure 





f the Oak Ridge — post is indicated by the fact that no per- 
to produce about The operator in the cont: ouse sonnel received the maximun 
ictivity per cylinder. lifted the charge assembly fror » missible exposure during 
t the Oak Ridge National Sugarman carrier by means of tl operation 
he activated winch; at this time the source was full 
= holder which exposed. The dolly and Measurements in the Field 
» become an integral rrier were then removed from ove In the case of the tantalum SOUrCes, 
ilready the cistern by means of tl lock r it had been calculated that ipPproxni- 
ry and tackle operated from protecter mately 40 curies of activity at each 
Sugar- vantage point Wher } charge charge site would provide the desired 
ovided assembly was free and motionles dose rate within the field 
ive it was lowered slowly into ( ! The results of actual measur 
source ind became completely. s| led re shown in Fig. 5, whiel 


Was trans- was then safe for persont ti etul the geometrical pattern o 


field to the exposure field n the field. The upper numer 


rie! This operation Was 1 iat circle re presents the we 
of the other eighteen charge s ~ T the number of the chars 
complete charging © number directly below t 
ished in less than thi | ~ the number of cures in the inc 
most of the time being spent ! ‘ source determined as 
ng the carriers between the Oak ly probe of a radiac set* 
National Laboratory and the exposur measured distance 
field m, from the center 
The unloading operation wa rried This set had previously 
out secording to I ! ! 1 iwainst a LOO-curie sours 
but in rever \ e more The individual soure 
difficult to g harge asseml v directly in line w 
property 
enrrer to aid 1 


vere ittached to the 
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FIG. 6. Burro with a surcingle.containing two Victoreen thimble chambers, one on each 
side. Each chamber can measure up to 1,000 roentgens 





tually determin he amount 
Dosimetry Data on 10 Burros Exposed 
to Whole-Body Gamma Radiation for =  enowulad uke Mim aid at nt 

t 1 onto the pad at o 
16 Hours = ; 


be so much self- 


lf-shielding About animals 


w under these conditions that 
dose received by the ndividual 
inimals would be too variable for the 
usual test purposes 

The field has been operated for 
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iximum permissible dose. This ex- 


rom the fact that in 
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Discussion 
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FIG, 1. 


Experimental arrangement of windowless G-M counter 


Backscattering of Beta Rays 


in Windowless G-M Counters 


Absolute disintegration rates can be determined in a windowless counter 


only if the backscattering factor is known. This factor 


has been found experimentally by using various backscatterers that 


were thick enough to give a limiting maximum value 


By DARLEANE CHRISTIAN, 
WAYNE W. DUNNING, 
and DON S. MARTIN, Jr. 

f , Research ot oa 


and Whitney (7) have shown 


the lower the beta energy to be meas- 


Comar 


ured, the greater will be the advantage 


1 vindowless counter over the 
conventional end-window counte A 
counter tube operating in the Geiger 
nearly uniform 


region gives pulses 


which are independent of the primary 
jonmzation 


initiated by 


Thus a pulse may be 
i scattered beta 
ilthough it pre 


per Miller 


uselu in 


particle 


duces but i single jon 


beta par- pair in the counter gas 


In this 
(rral, orresponding 


the window 


nated \s 


Investigation counting 


to nearly SO% 
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radioactive disintegration rates were 


sometimes obtained when beta emitters 
introduced into a windowless 


(Quite 


were 
G-M 
tering is important in the attainment 
high 


conventional! 


counter evidently, seut- 


of such 
With 


counters 


counting efficiencies 
thin 


about 2 mg cm 


end-window 
thick), 
than 
ntrast to other count- 


efliciencies are usually 


10-15% In ec 


ing arrangements, the 


no more 


counting rates 


obtained in windowless counters are 


insensitive to the precise 


remarkably } 


geometrical arrangement of the source, 


41 
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I 


it i 


Activities used 


The ” 
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Burtt 
ported Characteristics of Beta Emitters 


given by 
Standards 
National ‘ ay 3.33 3 NiCl Oak Ridge Pile 
0 Olug N 
irrier H.SO, Oak Ridge Pile 
0 OOgg Clin p 


10 CoCl Ouk Ridge Pile 


might be 
! self-scatter- 


ng le f t I ckness of the 


RaD-Rak st lards which were used 


ira O. lope Co(n 
Preparation of samples. In. ex- 7 x 10° H,PO, National Bureau 


nents, 50-ul aliquots 50ul 0 O2ug of Standards 
active solutions were Sin,p 
on the metal back- 


ples of each were 





Yaffe (5) has disinte ! ol ised in windowless counters are independent 
beta-ray energy over a wide 

Therefore under these 
dlisinte tion rates can be 


era 
l 


tional to counting ra 








SPECIAL REPORT IN JUNE 


From 1943 until the present, more tfan $6!.-billion have been spent 
on atomic energy development. But because of the veil of secrecy 
surrounding the program, it has been clmost impossible to get a clear 
picture of how this money has been spent. 

Now for the first time, in a special report on Industry's Role in 
Atomic Energy in the June issue of NUCLEONICS, you will get detailed 
answers to such questions as: How were atomic energy expenditures 
distributed through 41 different industries in one two-year period? 
What is the apportionment of atomic energy work according to size 
of contract, type of work and size of business? In one recent year, 
how was one group of expenditures broken down into 75 engineering 
contracts? What did industry do in this field during the war and 
since? And what are the future prospects for industry? 

Look for this special report in the June issue of NUCLEONICS. 
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MOBILE 
Radiochemical 
Laboratory 


By J. KOHL 
Engine ] 
We ) B ( 


and R. L. NEWACHECK 


DIVIDED into three rooms, 22-ft four-wheel trailer constructed for 
radar work has been transformed into radiochemical laboratory. 
From left to right, doors open into counting room, chemistry labora- 
tory, and utility room. Utility room, accessible only from the out- 
side, contains a 12!.-kva motor-generator set, a gasoline space 
heater, hood blowers, air compressor, vacuum pump, and a 60-gal 
water tank. Acetylene tank, gasoline tank, and 1!»-ton air con- 


ditioning unit are mounted behind swinging doors on front of trailer 


— 
— 
—_-+ 
_—- 
— 





A\\\\\\\\ 








IN COUNTING ROOM, electronic equipment is rack mounted to 
save space; cooling air is supplied behind racks. Besides scalers 
shown, equipment includes three other scalers, a pulse amplifier, 
counting-rate meter, strip-chart recorder, and crystal-type fre- 
quency-regulated power supply for the timers. The 100-lb shielded 
sample holders are bolted to the Masonite bench at right. Transite- 
covered bench at left provides space for electrical repairs. Lumline 
lighting minimizes interference with counting! 
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3 HOOD, splashboard, and working areas 

in chemistry laboratory are fabricated of 
type-316 stainless steel for corrosion 
resistance. Main hood has two-speed 
blower and baffles set to provide mini 
mum air flow of 100 ft min. Fresh-air 
inlet at front of hood minimizes loss of 
heated or cooled air from troiler. Infra- 
red lamp is provided for heating, and 
stilities are controlled from outside of 
hood. Monitor is permanently mounted 
alongside the hood 


AUXILIARY HOODS can be plugged in 
when needed. Made of two concentric 
cones, they provide rising curtain of air 
around hot plate during evaporations. 
Troughs collect condensation, carry it to 
outside drain. Stainless-steel sink (not 
shown) has foot-operated valves and 
water demineralizer. Locked drawers 
and cabinets are used to store equip- 
ment, with balance, centrifuge, and 
muffle furnace mounted in shock-proof 
boxes ‘ 








GLASSWARE is carried in sponge-rubber mounts to prevent breakage. Clips prevent flasks from jarring loose. Laboratory 
reagents cre stored in glass or polyethylene bottles. These are placed in Tygon-coated cans that retain liquids in case of bottle 


breakage 
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Performance of Pulsed 


When short time of operation is not a limitation, 
pulsed scintillation counters can be used to obtain 
exceedingly short resolving times with high amplification 
and current output from the photomultiplier. 

Results of pulsed operation are used to calculate 


photomultiplier time-dispersion effects 


t 


Breakdown of tubes. 


Advantages of Pulsed Operation 


General Techniques 
| 
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Photomultipliers 


FIG. 1. Variation of secondary multiplication with 
voltage for 931A and 1P21 type surfaces 









































ynstruction. . FIG. 2. Voltage divider and by-pass capacitor connections of photomultiplier to output 
t tt coaxial line 




















FIG. 3. Fast sweep circuit for oscilloscope 
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Pulse broadening by photomultiplier output leads 
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FIG. 10. Coincidence resolution curve for 


pulses from two separate pulsed counters 





ADDENDA 


Two additions to the report ‘Latest Developments in Scintillation 
Counting’’ which appeared in the March, 1952, issue, have been 
Fast Coincidence Syste received. In the discussion by F. H. Wells, p. 37, the work done by 


G. Harding on plastic phosphors stemmed from the investigations of 
{ est M. Pichat of the French Commissariat a |'Energie Atomique. On 
t t t t p. 41, the laboratory counter discussed by R. Y. Parry will, with 1,000 
volts on the photomultiplier, give a background count of 1!» cps, and 
3 x 10 curies of Co”” will double this. 
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FIG. 1, Pulse-height resolution for alpha- FIG. 2. Scintillation pulse source assembly FIG, 3. Pulse-height resolution for alpha- 
particle scintillations from Nal(Tl). Extra- 
polation to determine the limiting value of 
the resolution 


particle scintillations from Nal(Tl). Pulse 
height is varied by varying the crystal-to- 
photomultiplier distance 
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Pulse-Height Resolution 


and Photosensitivity 


An experimental figure of merit based on statistical theory has been found 
for 5819 photomultipliers. Nonstatistical fluctuations were minimized 


and a correction for pulse shaping was applied to the results 


By ROBERT K. SWANK and WARREN L, BUCK 
ent Research and Development, Argo Vationa 
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FIG. 4. Effect of first-dynode voltage on 
pulse-height resolution 
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FIG. 5. Absolute pulse-height resolution 
for 14 photomultipliers 
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FIG. 9. Wavelength variation of absorption-coefficient ratio FIG. 10. Variation of absorption-coefficient ratio for CHI 


Energy Absorption by 


Externally Irradiated Liquids— 


Calculations necessary for finding the energy absorption by converting from 
ionization-chamber measurements are given. Applications to 


chemical dosimetry are also considered 


By STANLEY L. WHITCHER 
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TABLE 2—Klein-Nishina Absorption 
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met f I ical cell Iving the equations : . , 
Geometry of a cylindrical cell, used for solving the equatio FIG. 12. Ratio of average intensity to incident 


intensity as a function of cell thickness for water 





TABLE 3 Calculated Absorption Coefficients for Various Materials 
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TABLE 4—-Summation Values For Finding Average Energy Absorption 
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Murphy and Cota 
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NEW- Fast - Reliable - Lower Cost! 


% DIRECT READING 
%* COUNTING TO 1,000,000 CPS 
% RUGGED PLUG-IN CONSTRUCTION 


, 
Berkeley complete line of decimal counting units includes the 
improved Models 700A and 705A, now offering higher counting 
speeds, increased stability and longer operating life. Two new units, 
the 706A and 707A, have been added to provide maximum counting 
rates of 350,000 and 1,000,000 cps respectively. All units are designed 
for cascade arrangement to provide any desired total count capacity. 
All units of same model number interchangeable without adjustment. 


Instantaneous reset to zero through opening of grid return circuit. 





SPECIFICATIONS 
MODEL MODEL MODEL MODEL 
700A 705A 706A 707A 





Maximum Counting Rate 40,000 cps 100,000 cps 350,000 cps 1,000,000 cps 


Resolution—Pulse Pairs se Su sec lp sec 
Poemee crcratinte ints cane - 4 — 
. 50 4-5963 4-5687 
Tones on 4-5063 5-6AL5 6-6AL5 


|p a | 
| 3% x5¥2"x5¥2" 


0.8» sec 


Plug-in Mounting Octal Octal 11 pin 
2 13e"x542"x5'2 


Dimensions 


Weight 2 12 oz 24 o7 


Price* $60 $145 


* LOWER CosT— A Lerkeley Policy 


Continually- widening applications for Berkeley instruments and 























components have enabled us to realize substantial economies in manu- 
facturing cost. These benefits are distributed equably among those 
who have made them possible—our customers, our engineering and 
manufacturing group, and our field organization. To you, the user of 
Berkeley instruments, these benefits accrue in the form of better and 


better equipment at lower and lower cost. 


FOR COMPLETE INFORMATION, please write for bulletin 700-N 


2200 WRIGHT AVENUE ¢ RICHMOND, CALIFORNIA 
59 
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er and mount, count- Disassembled probe and mount (top), and cross section of probe mount 
and indicator and alarm 


Mount, Electronics, and Indicator for Probe Counter 


By THEODORE FIELDS 
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Berkeley Cyclotron Oil Difficulties 
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FIG. 3. Probe counter preamplifier circuit 
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iren subsidiary 
|! Company of California 
showed that the mater 
copper compound 
usually formed by ¢ 
icids attacking the copper 
iids are usually formed by 
cooling oil in the presence 
copper and moisture which act as 
catalysts. The resulting soap is in 
tsell a powerful ¢ italyst for the 
oxidation of the oil 
The lower coil system was 
by an industrial company 
specialty is cleaning large systems and 
particular! those in oil refineries 
This was done by filling the lower coil 
system with a combination of suitable 
organic solvents, and allowing it to 
stand for 24 hours 
After the svstem had been cleaned 
it was filled with Wemeo CI oil, which 
has inhibitors in it to destroy the 
catalytic action of copper in oxidizing 
the oil. Although no single charac- 
teristic of the oil can be used as a 
criterion for discarding the oil, the 
recommendation was that if the oil 
acidity reached a neutralization num- 
ber of 0.3 (number of milligrams of 
koit to neutralize the acidity in one 
gram of oil), the situation could 
come dangerous. In addition, it 
recommended that moisture be 
out of the oil by foreing dry aur 
the surface of the oil in the coil 
The best solution is to have 
system which can be kept under dry 
nitrogen, but this is not possible at the 
Berkeley cvclotron 
These oxidation reactions are ac- 
celerated at elevated temperatures. 
For this and other reasons the operat- 
ing temperatures should be kept 
low. The start of this reaction at 
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FIG. 2. Calibration curve obtained with 
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f Q-meter type dosimeter reader 








A Great Challenge... A Great Opportunity for You... 


N AIRCRAFT ENGINE powered by nuclear en- 
A ergy will, in the not-too-distant future, be a 
reality. The development of such an engine offers 
a challenge to men in all branches of science. 


Work is now going forward on this project at 
the Pratt & Whitney Aircraft Division of United 
Aircraft Corporation—foremost designers of air- 
craft engines, and one of the few concerns in the 
country selected by the government to develop 
nuclear energy propulsion for aircraft. 


The Pratt & Whitney program offers you a 
most unusual opportunity . . . a chance to get 
into the field of nuclear energy research . . . to 
work under conditions ideal for creative talent 

. and to build a sound, promising career in 
private industry. 

We need today Physicists, Mathematicians, 
Chemists, Metallurgists, Designers, and Engi- 
neers who will serve as members of a team. They 
must be more than theorists. They must com- 
bine a sound knowledge of their field with imag- 


ination and the ability to apply their talents to 
realistic and practical work. 

You will enjoy working and living with us. 
Your work will be important to the community 
as well as the nation. And we have the resources 
and research equipment to stimulate and further 
the most advanced scientific thinking. 


E BELIEVE you will like the Hartford 
W one for it is a congenial New England 
community with outstanding social and cultural 
advantages. And equally well, you will appre- 
ciate the benefits which Pratt & Whitney offers 
—group life, hospitalization, accident and health 
insurance—plus a cooperative retirement in- 
come plan. 

Why don’t you have a talk with us. . . we 
will assist you in any way possible . . . hold any 
conversation you have with us in the strictest 
confidence. Simply send your resume to Frank 
W. Powers, Department S at the address 
listed below. 


PRATT & WHITNEY AIRCRAFT 


DIVISION OF UNITED AIRCRAFT CORPORATION 
EAST HARTFORD, CONN. 
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Release More Nuclear Data 


Ix 


1 are tabulated in the v 
1. Thermal-Neutron Cross Sections 
for Uranium. These 


, 200 


2. Neutrons per Thermal Neutron 
Fission. 1 2.5 0) | 
3. Fast Fission Effect. ‘| 


t 


Pu 
6. Xenon. 


nyt 


) 


TECHNICAL BRIEFS 


© Combustion studies 


4. Resonance Absorption Integral. 


® Keeping-qualities 
n be stud 





TESTS PROVE THESE NEW RESISTORS HAVE NO EQUAL 
FOR CRITICAL ELECTRONIC 
AND AVIONIC CIRCUITS 


Where an Armed Forces or Industrial specification sets 
up hard-to-meet requirements—beat them with these 
newly developed IRC resistors! Unbiased comparative 
tests prove they have no equal in reliability and stability. 


Type WW Precision Wire 
Wound Resistors excel 
JAN-R-93 Specifications. 
tie All-new Type WW Precision Wire Wounds far surpass 
JAN-R-93 Characteristic B Specifications! New winding 
Ww forms hold more wire for higher resistance value. New 
4 A) winding technique ends possibility of shorted turns or 
. a" | winding strains. New terminations are rugged and strain- 
yo 4 free. New type insulation beats humidity—assures long, 

2 dependable high temperature life. 





~ can 
% Chge | Resistance Ch 
Type BOC Beren-Corben Ist 2nd 3 4th Resist. Total trom Last | at End of 100 
PRECISTORS meet Signal Original Cycle Cycle Cycle Cycle % Temp. Cycle} Hrs. Load only 
; Corps Specification Resist % & R Chge _ to End of a 
{ 
MIL- R-10509. Chge Chge Chge Chge hrs. load ee. load no cycling 
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03 +04 +03 +.05 100.060 +01 100 000 0 
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100,000 +.01 +.02 05 100.000 +.05 100.050 02 











100.000 02 Q 02 02 100,000 02 100 040 ol | 
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100.010 03 100 000 0 
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Severe cycling and 100-hour load tests resulted in virtually zero changes 
in resistonce. Other rigid tests prove Type WW's high mechanical 
strength, freedom from shorting, resistance to high humidity 


SS x 

> FAN. <\ 
2 ee N- a New Type BOC Boron-Carbon PRECISTORS offer tremen- 
= R-19 | dous advantages in military electronic equipment —radar, 
\. 4 Py gunfire control, telemetering, communications, computing 
Vs & and service instruments. Type BOC’s combine high 
< REUSAF accuracy and long-time stability, reduce temperature 
= coefficient of conventional deposited carbon resistors, 
replace high value wire wound precisions at substantial 

Type FS Fuse Resistors savings in space and cost. 


meet JAN-R-184 Temper- . 

ature Cycling Tests. Type DCC (Deposited Carbon) PRECISTORS are the latest 
small-size, high-stability units for high frequency circuits. 
Voltage coefficient and capacitive and inductive reactance 
are low. Type DCC’s are the economical answer to the 
needs of modern electrical and electronic circuits 





/ : New Type FS Fuse Resistors are dual-purpose units, func- 
Yf / Type DCC (Deposited : nee . : : . 
tioning as resistors under normal conditions and as fuses 
-R- : ; Carbon) PRECISTORS ? ope . — 
MIL . / . under abnormal conditions. They can be wired into cir 
oie AY equal Signal Corps Speci- aie oi iamaidies wee pe seal 
10509 | fication MIL-R-10509. cults a8 easily as molded wire wound resistors 
a . Send for full technical data on these resistors. Remember — Your IRC 
Distributor can give you prompt delivery of experimental or pilot- 
run quantities—right from his local stocks. 


a 


INTERNATIONAL RESISTANCE COMPANY 
(Uterwer the Crcut Oly W- 419-A BROAD STREET, PHILADELPHIA 8, PA. 
Coicar ainda « Valin sai Please send me full information on : — 
"low Womens wie roca Type WW Precision Wire Wounds 
‘ Controls « voRege a Type DCC PRECISTORS 
st ad tans tains teektoes Type BOC Boron-Carbon PRECISTORS 
Precisions * Insulated Chokes Type FS Fuse Resistors 
Boron-Carbon PRECISTORS. : 
Name 


INTERNATIONAL RESISTANCE COMPANY Title 


in Conoda: International Resistance Co., Ltd., Toronto, Licensee. 








Company Address 





City State 
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ultz and M. J. O’Herin Rein} ! 
Publishing Cory New York 951 
Energy Sources—The Wealth of ibility to solve the jor energy Vil + S848 pages, $15 
the World, by Fug Ayres and problems of the futur: 
( { “ tt [eG H The portions concerning utilization This ime is a digest of literatur 
B ( \ . O52 tre comprehensive and well presented yneerning the potential hazards in 
14 f $5 Che means of handling ind processing hand ng some 5.000 materials. Its 
fue past, present ad prospective purpose is present the material in i 
ire dealt with as tl] ighly as ud eadily accessible 1 to industrial 
I P preher ve expected in a book of this s ze O} ersonnel not specia trained in in- 
give sul t that ha me particular importance are the dis Is istrial hygier livsics or chemistry 
r Respect the tech sions of inherent losses ind preventabk The greate part the contents is 
nh tn sh itive p nefficiencies in a juiring, transporting levoted to an alphabetical irranged 

( »¢ 1 Develop converting, and ut ng various fuels st of the IS materials, giving 

ent ¢ edit the In Various device lhe book is replete Mmulas, important physical data 
MH } t iuthors witl tables energy-systen eft hazardous properties storage and han- 

} t g S tec} clencies Many the data are ve ing recommendations ind sl ing 
: © a isu skillful revealing on the inefficiencies of our eguiations. This section fills a great 
I tt uv te ition down practices need tor t single reterence 4a ailable 
¢ hior The The text ends with a chapter called to anvone esponsibie tor the healt} 

ri great fund of the Energy € Sheet, wh gives nd safet Of workers required = to 
I e dealt with a clean-cut summa ft the over handle dangerous materials. The re 
energ t trans ition present and future situation erences to existing shipping regulations 
+ tat t t further- Besides I is Charts tables should be ery Iselul It is intor- 
I t t indoubted sraphs and excellent istrations, there tunate that a ick of uniformity of 
t the ect re three appendixes. The first storage and handling regulations among 

| é On pendix summarizes the more portant ‘rious municipalities and states does 

P } ( te sets the data on energ sources rhe second t permit sinlar reterences to such 
‘ the treatise It presents adequat omplete data o1 statutes id codes. There are. in 

te t é ty of ade the heat value of a great ety iddition, sections on Explosives, Fun- 

f it f the fuels and the us energy conversior gus Diseases and F ingicides, Radiation 
the S ble reas factors heat, energ na I ind Radiation i fs and Mipping 
eting ture | The third " x 18 a 220-iteé Requlatior 

| t t i short bibliograpl For use most of the dangerous 
v ertinent Balanced ig st the items « waterials listed in the main section of 
tior thusiasn re three ite s that might be the bool pecifir recommendations 
pact subject to a sma t t I e giver lhe proper method of 
t ener nake the text read le the t s st ige is des hye th any necessary 
r there may have f e the itte ttle yg ‘ it cluding ventil- 
| y g } ters this ma ¢ s« ¢ ght tat ith l tective ¢ juUipment s i 
t ¢ the pers t trict s nt sg eS eS tors In the stings 
é | tec! terest Phe ¢ lio tive 1 te ils the Ise Ss 
trends nformatior i te etat eferred to the seetioy n Radiation 
ties t perhaps been u ea the rhe latter sect eve loes not 
United States Che rest of the 1 treat the ibject 0k style 
‘ ght é ‘ ( ( ( tt i the tr Ise tow 1 whe 
ed tion. even ft} ig t ¢ t thre Ime Is Irported to be ected 
t ect nty ind the ‘ 5 te give eC] struct Ss on 
g g I tl there was ( late ¢ S ng t ee the rious ria - 
tior the treme is potent ties tive subst . 
' the r energy tl igh the r A revic t ‘ iterials « 
rtif t t thesis live ticular terest in the eonics field 
t le though artif sVnthesis s t vet 1des, i litho the radioactive 
‘ , or Ceo! ‘ t «tf ter late e ert others use isSO- 
r ¢ that can hard t el KEG thor su ( im ind Zlr- 
y tal ba Phese ticisms u Phi t De! im has 
t ; + the € r { sh | ” ve ere The ut} s ere 
¢ | erg ot dete ! t t! ghitest ect tat r that ys ng 
+} y nterest in energ es ‘ g evulations « ted t the time oO 
the g the this t est t 1m il t e ging estrictions 
Ose eve ( Ce! ed n ber = 
the beads Lee nee the CC Reg. §73.378 
‘ t t | I f S stated 
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FAST NEUTRON DOSE EASILY MEASURED 
- «+ with the “Rudolph” Fast Nevtron Dosimeter 


Detects Fast Neutrons Only @ Proton recoil proportional counter 
e@ Response proportional to tissue sensitivity @ Four ranges: 
0-5, 50, 500 mrep/hr; 0-200 integrated total count (Approx 
equivalent to 0.5 mrep) 





Here is a new tool that offers easy measurement of the hazards of fast 
neutron radiation. Its the first one-chamber, portable instrument for 
this purpose. giving fast neutron response proportional to human 


tissue sensitivity over the energy range of 0.2 to 10 Mev. 


The Rudolph Fast Neutron Dosimeter is based on theoretical and 
experimental research of Oak Ridge National Laboratory. A proton 
recoil proportional counter containing (a) an hydrogenous gas filling 


hb) two polyethylene radiators and (e) an aluminum beta absorber, 


produce the unusual characteristics. The counter has 2:1 directional 
response and 10:1 pulse amplitude gamma discrimination. 
Counter and ratemeter circuitry. including bat- 
tery supply. have been packaged into two light- 
weight units for ease of handling. Full technical 


report. literature and instruction manual are 


vours for the asking. 


RADIOACTIVE PRODUCTS, INC. 
441 W. Congress, Detroit 26, Michigan 
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LeCl20I«C!I \WNoustry 


cables and connectors in your equipment 

quality, then the pulse will be weak and 

nsist on Amphenol cables and connectors 

ured of maintained continuity and positive 

TEFLON CABLES developed by Amphenol are ideally 

suited for applications in the high temperature range. 

These cables operate without difficulty in temperatures 

10 to +450°F. They also feature extremely 

high voltage break down. Look to Amphenol 
or the entire series of RG Cables 

AU UDIO CONNECTORS made by Amphenol are ruggedly 

built for severe usage —e pecture: a unique watertight 

l 2x leakage 

on all Signa 

1unication _— Contacts are spring 

self-cleaning. 
ECTORS requi re a strict conformity to Arm 
I Ir aesi of 


5) 
neno.s 


etter if they are made by 
better! 


id preci- 


1use they 


AMERICAN PHENOLIC CORPORATION 
1830 SOUTH 54TH AVENUE * CHICAGO 50, ILLINOIS 


NaS vy wees 
nr® 
nerwanne: 


a flammable solid and ; 


ous fire hazard No mention 


to be 


of the fact that spontaneous 
is likely if the material is not pr 
packaged. The same is true of 
nium, zirconium, vanadium, titanit 
magnesium, and aluminum 
not mentioned 

In the first section of the har 
established facts are not distingu 
Irom opinions as to the toxic 
various materials \ few 


| contre 


opinions expressed are 
A system of references to source 
rial would correct this but mig 
come unwieldy in such a large 
The section of most inte: 
NUCLEONICS readers is, natural 
section on Radiation and Rad 
Hlazards, which gives a compre 
review of the principles of pros 
ind properties of radiation, as \ 
liscussion of the various ty 
degrees of hazard involved 
ng instruments and methods 
ing waste dis posa hand 


shipping are all 


to original 


the Segré 

examples ¢ 

latest chart is inc 
The various processes of 


decay and the radiations 


deseribed with examples 


evel dlagran 
idiatior hon roand tl 
ciples of absory related to sl 


prot 


ms, witl 
nents shown 
a, and X- 
attention 
elding. Ther 
this subj 
oted to « 
gardiless of 
but a quant 
called Upon 


required shielding 


rtunate that the 

irge extent 

For example 

shieldiz tables shown are 


ASA ar 


Standard Safety Code 


Industrial X-Rays which is based on 


the old maximum permissible dose rate 


value of 100 mr per day The 


value, as correctly quoted 


authors elsewhere, is 300 mr per week 
The table of 


from Radium” publi 


Cramma 


shed by Mayneor 


irrent 


by the 


tay Dose Rate 


} 





/ 
PAINTING 


As the glass win- 
dows for Marion 
Ruggedized Meters 
slowly revolve on 
a turntable, their 
are coated 
with Hanovia 
Chemical 130A 
platinum alloy. 


edges 





ceereeeeetant 


FIRING 


The glass is then 
fired at a closely 
controlled temper- 
ature of 1150°. A 
stainless steel con- 
veyor belt carries 
windows — through 
the oven at a rate 
of three inches per 
minute. 


yy 


TEMPER 


in 


ING 


Windows are semi- 
tempered by a blast 
of compressed air, 


triggered 


photo-cell. T 


of the blast a 
trolled, 


to the size 


by 


a 


he du- 
ration and pressure 
re con- 


according 


of the 
glass window. 


tty 


TINNING 


Windows are tinned 
ina solder pot using 
#63 37 solder with 
1‘, ammonium 
chloride in glycerin 
flux. 
enters the solder 
pot at about the 
solder temperature, 
which is closely con- 
trolled at 500°. 


as a Glass 


marion methods 


make better hermetic seals for Ruggedized 


Current demands on industry by the mobilization program accen- 


tuate 


the importance of efficient production methods. Marion’s 


method of metalizing and tinning glass has helped us to get better 


seals, 


to lower our costs and to increase production. 


This is only one of a number of methods which Marion is presenting 
in the hope that some of them will help you as they have helped us. 
We will be pleased to furnish you with more detailed information 


if desired. 


MARION ELECTRICAL INSTRUMENT CO., 431 CANAL ST., MANCHESTER, N. H. 
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[ 
WASHING 


After tinning, the 
glass is allowed to 
cool. Windows are 
then racked in a 
modified dishwash- 
er and washed thor- 
oughly in order to 
neutralize and re- 
move flux and to 
provide optically 
clear surfaces. 
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uggectized PANEL METERS 
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Instruments 
RUGGEDIZED 


by WESTON 


Especially designed and built to meet the severe requirements 


of the specification for ruggedized instruments, MIL-M-10304. 
(Sig. C.) 


Real rvggedizing has been obtained not merely by stoutening 


and shock-mounting the instrument components . . . but by 
tirel ew designs l ; terial 1 tech- 
entirely mew designs, employing New Maleridis and new lec 


niques developed especially for this purpose. 


The result is an instrument that will continue functioning 


dependably under severe conditions of shock, 


humidity 


vibration, tem- 


perature and conditions heretofore considered 
beyond the capabilities of such devices. 


WESTON RUGGEDIZED INSTRUMENTS ore available as 


ammeter 


d-c voltmeters 


ammeters j 
vest. WESTON Ele 


Newark 5, New Je 


ammeters in 2'2'' and 3'2"' sizes. Informa 
tion on req trical Instrument Corporation, 617 Frelinghuysen 
Avenue rsey, manufacturers of Weston and TAG instruments 


maseen -« Guibamoi 
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ghetr 
There 


section tends to 

‘r-emphasize cer hases of the 
subject of doubtfu mportance 
while overlooking important 


would en that plant 


Inanagers, salety 


mes, It 


Inspectors ind lore- 


men would be interested, for example 
detection and me ‘ment 
gases 
» potential inhalation 
subject is 


hazard 
ignored in the brief 


‘atment of internal hazards which 
> other 


and its 


about one pag the 


ination, which takes 27 pages, or 


description ol mization-chamber 
counter-tube characteristics, to 
which S pages are devoted although 
complete and well presented, are prob- 
interest to such a 


Although the IC 


of questionable 
Postal 


xpress regulations are 


quoted 


those of the Civil Aeronautics 


ot these regula- 


lerable interpreta- 
ough the Handbook 
does not covet His problem 


The discussions of 


atomic theory 


‘ul particles and radiations with 
xpiunatior 


attering are ll done It is 


quest onabp whether 


ibsorption 


vandbook 
h material 


section on Radiation ad Rad vation 
lazards by stating that | its 


purpose is 
a variety of radiation pro- 


tection problems and to suggest prac- 
il procedures ’ Thev fail, however 


to carry out the plan. The 


liation and contamination sul 


subje 


s Office 
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BOOKS RECEIVED 


Radiocarbon Dating, 
e | ersit of Chicago 


124 


French-English Science Dictionary (new 
nd t I Louis DeVries 
ok Co Inc New 
pages, $6.50 
on of this popular 
ippeared in 1940 
the original text 
n the new edition 
e been added Chis 
carries the subtitle 
iwricultural, biolog- 


sciences,’ 


OTHER LITERATURE 


Energy and Angle Distribution of the 
Photoprotons from Deuterium (Na- 
Bureau of Standards Circular 
Wiener \ 13-page 

vistically exact for- 

phs describing the 

re itionship Data are 

onverting angles from the 

ystem of relerence, em- 

perimental work, to the 

system, used chiefly in 

sis. GPO, Washing- 


Radiological Monitoring Methods 
and Instruments (National Bureau of 
Standards Handbook | According 
t é ttee on Monitoring 
Instruments of the 

mmittee on Radiation 

ch prepared it, this 

represents an attempt 

ne basic guides for 

letermining radiation haz- 

ting suitable instruments 

g them This group has 

cific recom- 

ome obsolete as 

designs are introduced 

fore, considered only 

n practice Mon- 

on is included for 

mma and X-radiation, 

here are chapters on 

measuring instru- 

nnel-monitoring  instru- 

iment requirements and 

methods An ap- 

recommendations for 

W iter-sample analysis, 

1 beta-particle counting. 


GPO. Washinaton 25, D. C., 80.16. 


g 


Vol. 10, No. 5 - May, 1952 


_ON REQUEST!... 
This Valuable Catalogue 


OVER 170 PAGES OF 
INFORMATION ABOUT 


RADIOELEMENTS 


AND ACCESSORIES 


Natural and pile-produced isotopes 
° 
Bulk radioactive materials 
Alpha, Beta, Gamma and Neutron sources 
Special irradiations 
Accessory equipment 
. 

Recovery and repair services 
Consulting and advisory services 
© 
Procurement procedures and forms 
Shipping and transportation 
and other features 


For your copy of Catalogue B, write to 


Eidorado 


MINING AND REFINING (1944) LIMITED 


COMMERCIAL PRODUCTS DIVISION 


P.O. BOX 379 OTTAWA, CANADA 
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NUCLEONIC EVENTS 


AEC Invites More Proposals for Industry Reactors; 
Gives Okay to Dow-Detroit Edison for Further Study 





ite industry for prelimi 
nanced construction and o 


OMMIsslor 


‘wor 


Quarter Million Investment 


$10- to $15-Million Nuclear-Power Reactor to Compete 
with Conventional Power Is Goal of New Company 


r between S10.000.000 and $15,000,000 


luce 100.000 kw of useful power, Dr. Karl 


ngements for New Proposals Cohen predicted t mont uneing the establishment of Walter 
Kidde Nu ul hboratorie lesign such a react l goal of 


suved, 

LOO .000-K W 
at 5OY 

‘ry ton. 


etely 
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COMING 


Time and Place 


Subject 


Conference on 
Mediun 
Nuclear 


Energy 
Physics 


Cor rse in Techniq ues 
of Using Radioiso- 


topes in Research 


Sympos on Elec- 
tron Transfer and 


Isotopic Reactions 


Conference on the June 1 
Use of Isotopes in Manh 
Plant and: Animal 
Researct 

Chemistry 23-27 

Section of P Hamptor School 

Gordon Research \ 


Nuclea 


Conferences 


Atomic Energy In- 
stitute (Industrial 
and Lega! Prob- 


lems 


Fourth Annual Oak 
Ridge Symposium 
(Topic The Role 
of Atomic Energy 
n Agric yl 
Research 


Penn. 


Con- 
ference on Beta 
and Gamma 
Radioactivity 


Internationa 


Seventh National 
Chen 
tion (featuring 
exhibits and pro- 

gram on indus 

trial uses of 


ical Exposi- 


atomic energy 
Third Instruments 
and Measure- 
ments Confer 
ence and Exhibi- 


tion 


Hampton N Il. 


NUCLEAR CONFERENCES AND COURSES 


Sponsor 


University « 


burgh 


Oak Ridge Instit 
of Nuc 


American Chem 
Society's Divi 
Physical 


ganic Chemis 


lear Studies 


ind Inor 


American Physi 


Society's D 


Chemical Physic 


Kansas State Co 


Argonne 


Natior 


Laboratory ind 


U. 8. AE 
Division 
n Assoc 
Advar 


ment of Serer 


America 


or the 


niversity of Mic 


Isotopes 


} 


gan Law School 


Michig 
Phoet 


niversity ot 
see- Atom 
Commission 


Program 


Memor 


rennes 
Energy 
Agri 


cultural Resear« 


Netherlands Physical 


und the 
ternational Ur 
Pure 


Phvsies 


socrety 


Royal Swedish Ac 
emy of 
ing Seoences at 


Association of 


nical Physicists 


ind Applied 


Engineer 


To enroll, write 


Head 


HVSsics 


Remorks 


Program limited to studies 
with <A i 


ising projec tiles acceler- 


of nuclei 


ited in electrostatic gen- 
erators or conventional 


eveclotrons 


ach 


open to 


four-week course 1s 


32 participants 


Registration $2.50 for ACS 
ind APS 


for non-members 


members, $5 
vddi- 
charge tor re 

Room 


tonal 
prints reserva- 
tions made if requested 


before May 31 he 


tration 


» 
} 
i 


See page 


No registration tee intor- 


mation on living accom 


modations sent on 
quest See page 
details 

Attendance | 

S15 registr 

S10) subsistence 
requested Glenn 
Seaborg and CC. DD 


Registration $15, includes 


copy of proceedings see 


76 for details 


puge 


Sessions on plant and ani- 

mal studies with atomu 
energy research tools, 
including irbon-14 
Under auspices of Oak 
Ridge Institute of Nu- 
clear Studies and the Oak 
tidge National Labora- 


tory 


Peal 
Prelit 


ippear in 


program will 


NUCLEONICS 


mars 


next mont 


Details and 
innounced | 


day prograt 


nbership fee: 25 
Crowns without, 40 
lransactions of con- 

ference Large group of 

papers on Methods of 

Measurement in Nuclear 

Radioactiv- 


ity Official languages 


Physics and 


ire bonglish 


ind French 


ot conterencet 


German 
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elimir d Ce] nt investment could Materials Testing Reactor Drium effects of isotopic substitution 


increase | $12,000,000 \ mM n- G ss *s* " June 13, afternoon Jacob Bigeleisen 
oes “Critical . 
crease in powe t fraction o Brookhaven National Laboratory pre- 


this $12,000,000 would thereu 1 The new $18,000,000 materials test- siding all day 
ng reactor (MTR), one of the principal For additional information, see tabu- 
components of the AEC’s National 73 
feactor Testing Statio it Idaho 
Falls Idaho sn 


became “critical” on March 31, and AEC Establishes Office of 
s now being brought uy Y Industrial Cooperation 


to Tull power Operating 
of the MTR is the Philli 
Co., of Bartlesville, Okla 

As the name implies, the MTR wil 


provide much needed facilitic 


ps Petroleum 


determining | 


VA Hospitals Seek 
Isotope Job Applicants 


The U. 


Electron Transfer Subject 
of Notre Dame Symposium 


~ et 


AEC Surveying Ohio Valley 
for Gaseous-Diffusion Plant 


51 000.000 000 he | planned 
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Your high vacuum vapor pump 
needs the right vapor 


@ DPi’s long experience in balancing the factors of vapor pressure- 
{ ture characteristics, chemical stability, mature of break 
roducts, and pour point has led to the development of 
ic vapor pump fluids which make it economical to attain 

um without liquid air or charcoal traps. 


the only ‘‘moving parts’’ in a diffusion or oil ejector pump, 
luids are chemically stable and inert, of convenient viscosity, 
gh molecular weight. 


produces a complete line of these organic fluids for frac 


t 


pumps, uncompartmented oil diffusion pumps, and oil 


t 


pumps. In addition, several of these fluids are desirable for 
non-pumping applications, such as for differential mano- 
mmersion lenses, vibration damping, constant tem pera- 
hs, and other applications. Certain others are especially 
ble for lubrication. DPi also manufactures a group of fine 
ment lubricants under the trade-mark “Myvalube.”’ 
For complete information on any of these fluids, write to 
Distillation Products Industries, Vacuum Equipment Depart- 


ment, 781 Ridge Road West, Rochester 3, N.Y. (Division o 
Eastman Kodak Company 


high vacuum research and engineering 


. vitamins A and E . . . distilled monoglycerides . . . more than 3500 Eastman Organic Chemicals for science and industry 








FOR enn aeertpmenteter PUMPS 
Octoil-S Pump Fluid is unsu 
the lowest ultimate pre out 3 
5A G 
g Pun onsistently gives youas ires af 
um Hg or less 
Octoil Pump Fluid bas won wide 
diffusion pump fluid. It per t 
wher forepressure than Octoil-S Pur 
easy S$ Pump Fluid is used where pressures r 

an 10 mm Hg are required P 

He is employed to insu 


Silicone Pomp Fluid, Type DC- oy rev 


ed for 
tor p 
al 


ate vacuum of 1 x 10 *n He ‘ 
FOR UNCOMPARTMENTED 
OIL DIFFUSION PUMPS 


Octoil or Amoil- typing hoary rive a brow 
y range [ror an tir f re 
5 x 10 mo Hy to a peak lo: vad pre 
2x 10° mm Hg 
Buty! Sebacate is rated at an ultimat 
5x 10 m Hg and buty! phthalate at 
2x 10 mm Hg when 
umps of the diffusion t 
Myvane-20 Pump Fluid gi) es an ultimat 
n MC Pumps of about 5 x 10-* mm H 
Silicone Pump Fluid, Type DC-702, ma 
n DI MB and VMB Booster P 


“FOR ‘on EJECTOR —s 
Myeene-t8 —_ Fluid 


sch aa DPi's unique oil ejecto 
Myvane-20 Pump Fluid is reco 
KB and KS Pumps to att 


two? 


“Octoil,” “Amoil,” and 
“Myvone” are DPi's reg- 


istered trade-marks. 














Speakers Announced for 
Kansas Isotopes Conference 


“ee pings ~ Michigan Law School Plans 
7,000 ; present uses of Atomic Energy Conference 


{ t 


June 13: Metal 
AEC Releases Details on 
lsotron Isotope Separator 


IN BRIEF 


© Contractor's fee. Recent 
fey s 


@India'’s progress. 





Now... high efficiency 


® Radiation physics course. 


hive r Schoo 


Institut I nology ear 


ation vranium. 
‘ 1100 COUNTS OVER BACKGROUND . .° 
using a %” crystal cap with a 1 micro- 
curie. source of I'3! at 15 centimeters. 


Large single Sodium Iodide 
Thallium activated crystal 
permanently mounted in 
lucite cap... optically 
coupled toan RCA 819 
Photomultiplier tube. 


jf 


s SC-1A 


NO ADDITIONAL CIRCUITRY NECESSARY... 


1 was the split- direct connection between 6 foot cable 


{ British research 


What prompted 


and your scaler or ratemeter! 


> complete unit only $ 1 759 
made in London 
onant, president 
He urged that 
1 Great Britain 
n to prepare tor 
pin tec hn - 


eieal physi s 


® Employment figures. er 7,000 


Write for Bulletin SC-203 
manent “ 


Also available with 1” diameter 
crystal cap to provide T1800 counts 
over background 


i when it 
25.000 are 
ity at For C'* counting. . . 

nlovment of 7 Tap 
ie pega ANTHRACENE CAP 
, . counts C'* with essentially 


100% efficiency. Unique optical 
STANDARD EFFICIENCY— coupling eliminates any absorber 


UNUSUAL ECONOMY! between source and crystal 


Write for data on Voltage 

Regulator Model No. VS-2A 
NUCLEAR NEWSMAKERS ; | 
POSCATCH 


Clarence L. Karl, formerly manager of 
AK t ouis 0 (rea, has 
mi I the Ak( 


2563 Grays Ferry Avenue © Philadelphia 46. Pa. 
ke } 7 l { the 
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sine 


MULTI-PURPOSE 

ELECTROMAGNET 
FOR 

RESEARCH 





es al 
patterns 
Sep 

int 

ess openings 
experimental 
i accurately 


vable 


Greater Volumes and Homogeneity 


x 


Volumes Requiring 3 to 5 inch gaps 


ryostats or 


WRITE FOR BULLETIN NM-2 


—$—$——————— = —— ee 
a 
ARTHUR D. LITTLE, INC. 


| 
| Mechanical Division 
| 


30 MEMORIAL DRIVE AMBR 


RESEAR oer 





Feed Materials Production Center 


currently under construction. He re- 
places James F. Chandler who resigned 
the post to rejoin the I Ss. ( orps ol 


Wort] 
J. Perry Morgan has been appointes 
Louis Area 


| ngimeers ut Fort Texas 
manager of the St 
sponsible for g 
and operation of ARC uranium-produ 
tion plants at Mallinckrodt 
Works and elsewhere in the 


cinit By 


staff technic 


Operations Office 


E. W. R. Steacie, 
f the National 


nee 1950 and director of 


Research 
hemustry since 1939 
| 1 to the NRC pres 
succeeds C. J. Mackenzie 

NR¢ president for 


Whi 
R v 
ALIVE 


NRC on 


D. G. Calkins 
head the new 
ment recenth 
Nucleonies 
He is a me 
ommiuttee 
Testing Ma 
issignment 
ehemical research 


il Institute 


Robert B. Day, Francis B. Harrison, 
Harvey I. Israel, «nd Frank E. Pretzel 
have joined the staff of 

Scientific Laborate 


|) 


Adair Morrison, fo 
liologwy il at 


physies, National Rese 


Isaac D. Welt | 
istant director of the rad ot 
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BERSWORTH CHEMICAL CO. 
FRAMINGHAM, MASS. 


Samples or 








WANTED « * « 
ENGINEERS, 
SCIENTISTS 


Unusual opportunities for outstanding 


and experienced men. 


These top positions involve preliminary 
and production design in advanced 
military aircraft and special weapons, 
including guided missiles. 


IMMEDIATE POSITIONS INCLUDE: 
Electronic project engineers 
Electronic instrumentation engineers 
Radar engineers 

Flight test engineers 

Stress engineers 

Aero- and thermodynamicists 
Servo-mechanists 

Power-plant installation designers 
Structural designers 
Electro-mechanical designers 
Electrical installation designers 
Weight-control engineers 


Excellent location in Southern Cali- 
fornia. Generous allowance for travel 
expenses 


Write today for complete information 
on these essential long-term positions. 
Please include resume of your experience 
& training. Address inquiry to Director 
of Engineering. 


NORTHROP AIRCRAFT, Inc. 
1053 E. Broadway 
Hawthorne (Los Angeles County) Cal. 
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MASTER - SLAVE 
MANIPULATORS 


to meet a wide variety of remote-handling 
problems are now available from 
Central Research Laboratories 


The Model 4 Master-Slave Manipulator, shown 
above, and other models, all developed trom basic 
Argonne National Laboratory besigns, are in current 
production. Manipulators with altered dimensions 
and special features can be supplied to meet individual 
problems. 


Write for further information, stating your special requirements. 


CENTRAL RESEARCH LABORATORIES, INC. 


RED WING, MINNESOTA 
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NEW AIRCRAFT NUCLEAR PROPULSION PROJECT 


offers career oppertunities for engineers and scientists 
in the development of a Nuclear Power Plant for Aircraft. 


In the stimulating and diversified work of developing the 
first power plant for Aircraft propelled by nuclear energy . . . in the 
association with men whose creative ideas spark their own thinking... 
in the active encouragement they receive and the tangible recognition of 
their efforts, there is real satisfaction and opportunity. 
We invite you to investigate the challenge of developing this Nuclear Power Plant. 





Opportunities Exist in the Following Fields 
for Qualified, Experienced Personnel: 


DESIGN ANALYSIS Analytical Nuclear Development Engine Controls 
Engine Thermodynamics Experimental Nuclear Development Electronic Controls 
Reoctor & Shield Aerodynamics Instrumentation Materials Development 
Installation Heat Transfer Mechanical Development Metallurgy & Ceramics 
Test Facilities Nuclear Controls Analytical Chemistry 


Do not apply, please, if your best skills are being used for vital defense work. 
Please Send Resume To 
R. C. Mark, Supervisor of Personnel (Dept. N-1) 
AIRCRAFT NUCLEAR PROPULSION PROJECT 


GENERAL ELECTRIC 


P. O. BOX 132, CINCINNATI 15, OHIO 
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IMPORTANT FEATURES 
Chemical resistance of pure silica 
Resists temperatures up to 1800°F. INDUSTRY NOTES 
Low thermal conductivity P Magnex Corp., ‘W)-2s \ 
Fiber diameter .00020-.00040 in. 
Specific heat .19 
Thickness .14-.15 in 
Surface density .05 |b./sq. ft. 
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A new approach to electronic counting 


ATOMIC’S 
GLOW TRANSFER COUNTER 


Here is an entirely new concept in counting, using the cold cathode glow (Etelco, Ltd.) 
transfer tube. Atomic’s Model 162 can be utilized as a counter; as a rapid push-button 
re-settable register; or as a slow scaler. When ‘wo units are run in cascade, one teeds 


millions into the other 


@ Moximum capacity, |,0 0 counts 
@ Speed, zero to 2000 cps 
@ All counting, indicating, and transfer done with glow transfer (Etelco, Ltd.) tube 


@ Bright red neon glows (not lights) show accumulations up to million 


By adjustments provided, Model 162 accepts positive or negative pulses which exceed 
5 to 75 volts, depending on control setting 


Input impedance .0! mfd in 


Input jack and remote jack for 
series with 1.0 megohms 


special preamp or external re-set 


Exclusive American Agent for Ericcson (Etelco, Ltd.) glow transfer tubes upon which 


this counter is based. Tubes stocked in Cambridge, Mass. Write for prices 
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84 MASSACHUSETTS AVE. CAMBRIDGE 39, MASS. 
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Every Top Management 
Man...In Every Industry 


SHOULD BE ABLE TO ANSWER THESE QUESTIONS ABOUT A 
MOST CRITICAL EMERGENCY IN OUR COUNTRY’S AFFAIRS 


Q. Why is iron and stee] scrap a matter 
of importance to me? 


A. Steel for our country’s military pro- 
gram and civilian economy is being pro- 
duced at the annual rate of 107,000,000 
in 1951... 119.500.0000 tons ex- 
1952. Steel-making capacity 

creased now to meet those 


What Do I Get 

For My Scrap? 
In addition to being paid for your scrap, 
you remove nuisance inventory from 
your plant—saving valuable floor space. 
Also, you have a better chance of get- 
ting new steel or steel products. But, 
most important—you help alleviate 
a dangerous condition threatening our 
country’s capacity to rearm and satisfy 
civilian requirements at the same time. 


Q. How does 


t of steel? 


scrap figure in the produc- 


. Steel is composed, generally speak- 
50% of pig iron, 25% of “produe- 
crap (that is. the s« rap which is 

luced as a by-product of steel-mak- 

and 25°%% of pure hased” s¢ rap. 

Q. Is scrap getting scarce? 


A. Yes 


not increasing fast enough to meet the 


The supply of purchased scrap is 


needs of increasing steel production. 
Q. What if the needed scrap isn’t ob- 
tained? 


A. Open-hearth furnaces will not be’ 


able to operate at capacity. That will 
mean a loss of steel production .. . and 
fewer products made of steel. 


Q. Why not use pig iron instead of 
scrap? 

A. Every ton of scrap conserves ap- 
proximately 2 tons of iron ore, 1 ton 
of coal, nearly 2 ton of limestone and 
many other vital natural resources—to 
say nothing of the extra transportation 
facilities that would be otherwise re- 
quired. 

Q. How can more scrap be furnished? 
A. By everybody pitching in—as we 
always do in every emergency—and 
searching out all possible sources of 
scrap. 

Q, What are these sources? 


A. Metal-fabricating plants normally 


Every pound of idle metal is need- 
ed to keep our steel mills operating 
at top capacity. Sell your idle metal 
to a local scrap dealer right away. 


turn over to scrap dealers the scrap 
left from machining. But there's not 
enough of this to fill our present enor- 
mous need. So everybody —both in and 
out of the metal-fabricating industries 
—must sell scrap in the form of idle 
metal, 


What Do ! Do First? 


Write for free booklet. It tells how to 
set up a Scrap Salvage Program in 
your plant. Thousands of plants are 
cooperating. Do your part now! Ad- 
dress Advertising Council, 25 West 
45th Street, New York 19, N. Y. 

Q. We don't produce scrap—how can 
we help? 

A. Scrap is any kind of iron and steel 
that’s gathering dust—obsolete ma 
chines or structures, jigs and fixtures 
pulleys and wheels, chains and track, 
anything with rust on 


Non-ferrous 


valves and pipe 
it or dust on it scrap ts 


needed, too. 


Q. What do we do with it when we 
find it? 


A. Use your normal channels or get in 
touch with a recognized se rap dealer. 


ati, 
7 
SCRAPPY SAYS: > 


This advertisement is a contribution, in the national interest, by 


McGRAW-HILL PUBLISHING COMPANY, INC. 


NEW YORK 36, N.Y. 


330 WEST 42nd STREET 
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FIRST 
IN FABRICATING “KNOW-HOW” 


TEFLON ----KEL-F 


And the Most Modern Facilities for Rapid, 
Low-Cost, Close-Tolerance Production 


gem: | 
eT 
- = oem 


The United States Gasket Company began fabricating TEFLON, years 
ago when it was first offered commercially, and has pioneered its appli- 
cation to countless purposes throughout industry. You profit from this 
unusual experience and “Know-How,” when you specify “TEFLON or 
KEL-F —fabricated by the United States Gasket Co.” 





You can be sure of uniform high quality, accuracy of dimensions, 
prompt attention to your requirements whether on stock (the most 
complete line in the country), or on custom machined or moided parts. 


Get the advantages of these fluorocarbon plastics—fabricated by 
U.S.G. The finest dielectrics especially for high frequency service, 
chemically inert, non-contaminating, non-gassing, zero water absorp- 
tion, unaffected by humidity, tough, resilient, serviceable from 
—110°F. to 500°F. without change in critical electrical or physical 
characteristics. Write for Bulletin No. 300. 


*duPont's trademark for its totrafivoroethylene resin 


er 


FLUOROCARBON O%@& 
PRODUCTS DIVISION 


FABRICATORS OF “TEFLON KEL-F 
AND OTHER FLUOROCARBON PLASTICS 


CAMDEN 1 NEW JERSEY 


UNITED 
STATES 
GASKET 
COMPANY 
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RCL Precision Micro Geiger Counters 


Radiation Counter Laboratories, Inc., are pleased to present the following special designs for 
those scientists interested in small counters with low background (illustrations are actual size): 


——ay 


“ 
Beng 


: p RCL Smm Thin Wall Beta Counter, Miniature Bayonet base, 
RCL 7mm Mica Window Counter, Bayonet base, Mark 1 Model 101, $99.00. Connecting cable to your scaler, 
Moae $95.00. Connecting coble to your scale $29.50 extra. 
extra. 


. 


RCL 7 mm Thick Wall Gamma Counter, Bayonet bose, Mark 
1 Model 110, $65.00. Connecting cable to your scaler $25.00 
extra. 


RCL 16mm Mica Window Counter, Standard 3-prong base j 
Mark 1 Model 106, $75.00. Connecting cable to your scaler 
$19.50 extra. 


RCL 7mm Thin Wall Beta Counter, Bayonet bose, Mark 1 
Model 102, $75.00. Connecting cable to your scaler, $25.00 
extra. 


RCL Minieture End Window Search Counter, Standard RCL 7 mm Thin Wall Annulus Counter, Bayonet base, Mark 
4-prong bose, Mark 1 Model 105, $65.00. Connecting cable to 1 Model 72, $85.00. Connecting cable to your scaler, $25.00 
you er, $19.50 extra. extra. 


RCL 7mm Miniature Thin Wall Counter, Stondord 3-prong base 
Mark 1 Model 100, $55.00. Connecting cable to your scaler, $19.50 extra. 


For several 


years Radiation Counter Laboratories, Inc., has made at special request, Precision Micro Geiger 
Counters. These precision counters have been desired by the research worker for inserting into small canals, orifices 
and cavities. They have also been used, because of their inherent low background with or without shielding. Each 
RCL Precision Micro Geiger Counter is checked with a helium leak detector before filling to insure long life. 
Each counter is electrically tested before being sent to the user to insure quality performance on receipt. Special flex- 
ble cables are available for connecting to your scaler with distal end for bayonet base or standard 3-prong base 
Be sure to specify proximal connector. 


Radiation Counter Laboratories, Inc., are always ready to cooperate with the research 
worker in developing new designs for counters and special glassware, or in furnishing elec- 
tronic equipment for ion chambers, proportional, Geiger or Scintillation Counter work. Write 
for RCL Illustrated Price List No. 11. 


Radiation Counter Laboratories, Inc. 
5122 WEST GROVE STREET @ SKOKIE (CHICAGO), ILLINOIS 














COMPLETE 


nuclear 
PACKAGED LABORATORIES 


@ Here is the easy way to select reliable equipment for radiocarbon 
work. Complete NUCLEAR Packaged Laboratories contain every- 
thing you need... And at prices as low as $475.00! 

These Packaged Laboratories save you the time and trouble of 
picking out equipment, piece by piece, from several sources. Let us 
do the work. Just tell us what you want to do. We'll send you our 
list of Packaged Laboratories and recommend the best one for you. 


All NUCLEAR equipment is builtto high standards of quality, and 
backed by our exclusive ONE YEAR GUARANTEE. Manual and 
automatic NUCLEAR Instruments are available for measuring, 
analyzing, and tracing in virtually every field of radioactivity use. 


W rite today for details on the NUCLEAR Packaged Laboratory 


which best meets your needs. 


nuclear INSTRUMENT & CHEMICAL CORPORATION 
235 West Erie Street + Chicago 10, Illinois 

Branch Offices: 1063 Colorado Bivd., Los Angeles 41, California 

10407 Georgia Avenue, Silver Spring, Maryland 

13 E. 40th St., New York 16, New York 


Export Department 
Cable Address: Arlab, New York 
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